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Abstract of JP 2002139282 (A) 

PROBLEM TO BE SOLVED: To resolve a problem 
that a conventional heat exchanger employing a 
circular tube or a flat tube does not permit to improve 
remarkably a ventilating resistance or a heat transfer 
performance and contrive energy saving due to the 
restriction in manufacturing or structure. SOLUTION: 
A multitude of sheet type fins are arranged in parallel 
and flat type heat transfer tubes are inserted from the 
upstream side of air flow into groove holes to braze 
the tube to the fin whereby the heat exchanger, 
miniaturized in size, reduced in a ventilating 
resistance and excellent in heat transfer performance _j 
can be obtained. 
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p. 7-fyJISFt, 7-fyi®., 7 ■< yfI^*»<ofS!!i 

*2«0tWWW>IEIIL,. <^t20ffl«|da. md 
b . 7 -r y-£g^8^fti£$ac£^ffi<0&H 
rtT-Jgi:U St-y^-Dpfcit/MMda$ry?5^- 

LT*^ittEHt*LfclS*T**. 010 
£*). '*7J<-? (Dp-da) /Dp«0. 8ftj£T' 
0. 6S(Dp-da)/D P S0. 95 

-^(Dp-daJ/Dpli^^L^i:^ (Dp- 
da) /D P <0. 8cD®mx'htM. mmmuitm 

fc, 0. 8^ (Dp-da) /DpO&BT'li (Dp- 
da ) /D P ii*# < ifzt §>, y<>tmtf>\^<% 
9, «4MW3Waott/JvS<fcD, SK&Jft 
tBBE* | /hS<*6. iiTSHHUfc^5^-^ (Dp 
-da) /D pttEftfc UT<OgMS^OE?]li* 

0. 6*><c>0. 9 50EHi;«BlS5a**^V^03 
gB»^lS<7)P-Q^tt*<S^Lv\ -r : 3:*5*>7-D'<57 
r ><r>£ 55:7t y fc<DifflA£;b-e#li^i: d k i 

TjklX^Z. 



[0047] 01 ltt&tf-yf-Dp. 7^yt yf-F 

p. 7^yj?$Ft, 7 < yiWSfrfefiSS^SWWT" 

<08B£L, , S^cOffifld a. ftttd b, 7 -r y-£S& 
fS?««g»^Sac^fiafil^KHp«J-e-Si: U 7 
-f y«§L£/S5*-;?-fc LT»3*&fig:>jE£ff1JU:t£ 
*T'S>£. 01 lJ:07-f>m* t a«®b(c»L, L 
= 1. 2dbffiaT'ft*fc&>5\ db^LiSl. 5db 

£l\ w*Ui, L£*S<L£fc£, dbSL^l. 5d 

EawLtr***, i. 5dbSLm mmmxtx 
im^T^mmmmzn ixzmmt 

[0 04 8] 01 2JiStr>yf-Dp, 7-fyt»yf-F 
P, 7^ylS$Ft, gj^ftOfflftllda. gffldb, 7 

•* y -fc^gBgi»&e^« c zmmcomftx- 

6. 010 JO, 7-f ysrr»*^g2Jiif2<0»^tO 
diiti, Ll#*S^3fc'g&ffc7-fy#7 

-ogftkBSA c < %h z t . <eI^*<7 -r y(i 
<7)>t'lc:A0a^-v^8EM* { 'hS< : Srl.^. 7^y» 
*ejfi«/hS<!Sr63fe»"CA*. L*>U 0<L1<L/8"C- 

[0049] 01 3{±Sf-yf-Dp, 7^ytf yf-F 

p . 7 yjf $ f t . 7 yfllL. 7 -f yB9S*»t^ 

*20«IS4TOra*L 1% £fffiO£ttda. M»d 

b saaacoeHrtT-jgi: 7 y-ggfe«a5«tt 

S«^«c2:M"7>-^-i: LTfB£Sitg7]E$rtt«[L 
S . 0 1 3 «t 0 . 7 -f y-fisf»@a5S)WS»g 

fti>*&. y <v-&m<r)W6HmkLX. STOf 
tt. «c=l 00 0 0(W/m2K)T*)6A { . ^4>n-7f+ 

[0050] jjct^ >j -y h jcov^ra^* . 0 1 4 am 

«til^*|fi]4 0*t-t&*y -y UB$r^L/ii>cO 
T** . * U -y KBi 5*t t>PI tT, X U -y M 1 - 
1 5(iXU y hifge 1 =e 2 =e 3 =e 4 =e5 = 0. 0 0 2m. 
ifc. X'J •yhJISli, fl=f2=0. 00 5 9m, f3= 
0. 0064m, f4=0. 0 06 9m, f5=0. 0 0 74 

2>t, xy>y h<o[2i«i7-f yfrsg5*>^<oiEfirc 

^-Tt, S±(BA^, 7-fyff»fcX'J yhl 1<7D^]*« 
wj=0. 002d, XU-yh 1 It 1 2c7)S*<w 2 =0. 
002m, XD-yhl 2k 1 3^0*^ = 0. 002m, 
1 3 i 1 4 OS^w 4 = 0 . 0 0 2m, 1 4 fc 1 5 Ofg*^ 
5 =0. 0 0 2mt**>-i>. =5:fc, dClT-tt, S^ yf-D 
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8588-1 . &$m<r>mm a . ma b am&mmm 

[0051] mmco? < > 1 B*SBi«SS«i, 7 

4 ybomx-mzmtizzbiz* wmttMttm 

til. 01 5li. X'J-y h±T$£it 6 

i 1 LTH* . 7 -f ycOUffiTteH 1 5 (a)T'*"f <k 

3 (cflimff fl«(9Bt L . SgWi-T <0*l#JI 3 0 £• L 

tnm&mMbiz*)<?>&8kmz±%<. hi smz 

*rfJ:-y£. X'J yh33. 34. 3 5 <75jRlfflS5fcig-C 
lii»gt£#Jf#3!fr$;h.. xy-yh3 3. 34. 3 5<D 

l. 7^y»iS^(6)(ce-y^-FpT'«l$flTfc'). 

fci *tf . x y -y h 3 3«o^®h.^rifi]JigS^*^^ 
-r s«#B3 ottTaofiS-cw^ifiiKBio^d xy 

•y h 3 4 LfcJfftJl 3 0 1 . T##$ 

dt=5. Ox(t/Xy/ll)o- 6 /Pri> 3 

= 0. 0000 16(m 2 /s) ?*>!>. U{iB?^<0g 
4iBSa^OjaarTU= 1.31 [*/s\X'hh. Ztz. 
P r Ii7*5y h)U®X'%i&$;E<Q£&CO®l!r. Pr = 
0. 72Ti>&. ^7-ryHfilHf £Hf = F P -F 

ttjenu xy-yho. 7 y<o«Ji^i6jo^a^H 
f/2</)t#. xy ••/ hSBfc^oiaofc%!flgiI£ 
tih<n\t. x y >y h^TSS. -ffcbfe x = e T'toJiieiS 
£J3i#Jl(?>J?.*d t #7 4 VW&W f «0 1 / 2 X 9 t>'h 
£OvIi:*^T'J>£. fcfc'U e(n)li* 'J 

LfctfoTAy -y Mieli. 
egU/i/XPr»' 6 x (Hf/1 0) 2 =5 1 OxUxF 

eg255XHf 2 ~1020XHf 2 
T'S>6. fcftfU iMWcRLT. e, Hf V>&miti> 
izMX-hZZtlzm-ZmTl. fcbtlf. F P = 
0. 0012m, Ft = 0. 000 lmfttUf. Hf 
= 0. 00 1 lmT'&O. eSO. 00031-0. 0 
0123m. (OM&ttch. XV-yh<?>. 7^ 
<0»®^[6j«ffia^H f / 2 fctfWtftefciJ V vc t . ± 
mnZiUX'XV >y hffe fcRj£tttff . fRfcnttDtt 
ST. xy -y hM<0#fl[BDa3 

m 2 KJttJaT^J: 3 £>;h..g>. 



-t^rij^. as=K/exo. 664XRe«- 6 xPr»- 3 
fc£U KliSSWSag**, Pr<JT5yh;HB£T'*> 
0. ^-fiii^a^E^^C. K = 0. 0 261IW 
/mK]. Pr = 0. 72(-)T'i)S. Retell 
4 y/l/^RT. WTO «t i MmZtlh . 
Re=UXe/i/ 

as=3. 914x{U/e)«-5 

eg 5 1 0 X U X H f 2 fcttA-fftff , 

as>0. 17 3/Hf 

X 'J -y h*<*V^<7) 3 Pffi7 -f yc7)f»£jg$ab 

«b=k/(Hf X2)x4. 3 

ab=0. 0 5 6/Hf 

v^25i;<o«Dh.^ri6itjaojt7 -r y®L07 -f y^Fffitt 

OX 'J -y hSlS: N ft* t . ^I»ea$a e f f li± 

ae f f = ab+(NXe/L)x(as-ab) = 0. 05 
6/Hfx<l+NX ( 1 274XUXHf VL) > 

[0052] x y y h fflKN<osar«$-4t67t 

#>mmmbN(wmiz^x&K&. rniUMKM-i 

v^, xy-yho^r^7-fy^ 
#^S*JtOWEft«*(5ilMg«;) APbtiHT« 

APb = 3 2/Ref P x (1/Hf) X1/2X (r 
/g) XU 2 

IC1TR e f P imT<7)£ 0 tzfcmtl* . 
Re f p=UX ( 2XHf ) /k 

rJi^iS^EOS^oitM* [N/#] . glim 
Mnm& [»i/s2 ] X'bl . x y -y h^<7)#{i 
^$^0<7)ffi?j«* (MiUgfit) APsJi-«tc. 

APs = 2xi. 328/ReaO- 5 x (1/Hf) xl/ 
2X (r/g) XU 2 

(jiUfitn;) OffiAPNi 
AP' = { (L-NXe) X3 2/Re f pX ( 1/H 
f ) +NXeX2. 656/ReaO-5x ( 1/Hf) ) x 
l/2x (r/g) xU 2 = LXAPb + Nx e x (AP 
s-APb ) 

ltztf-?X . X 'J -y hOfflRNlclteflLTJiJWSaA P 

*#m±t hz t ifflktz . tzx-mmmim-h p f 
ti. 

[ 0 0 5 3 ] @1 6{iX'J -y bcOffll^NJ-n-^^-^- 
iz IX . SfiflSSSW] P f Sr-^tc IX . figJ!W** * 
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*t&. ztat. mmmmmzmmitf. m 

Hi, mSUtSS^X'J -y bc7)$S!$:>Blt£*:#>. * 'J -y 

[0054] ahapcuffiak ? < yomgtf**^ 

TS5J:0t)^<xiJ>yh$:«0eJ:-t^* { *S. 

mm<* V -y MJUfcfBWr . X U >y h Ktfttfc t # 
2^2 ^^S«yty)<i^«n«f»3^Si: ib^T/h$ v% 

<tV%. Uc* { ->T. 7^>|gL<7)^L/'2^+'t4S{C 
*t LT±aWfc£ < X U >y h SriftttS . 47t, *Hifi<7) 

aarcM«aw>fc«)tcTa«fc«UTx y -y h$:«S£< 

[0055] m<m®2.® 1 7tt£»B»2£*-*B 

HKi, as®2 1 . mm&m2 2 , &9g«2 3 . 
msmm%24 % &m2 5. mamm-f26iz 

ffilMI2 1*»feKaKJEW«»'CTtffi«ii, SDHRStt 
»2 2"C*«3iittS»U «9§SB2 3TWaLTfiE 
IS5^«WS24tTlSIILTi^aLTff»ffl 

tomj&Rtmmxm 2 2 twimzmm® 2 

tcj; 0 , x*;^$$Oi§5\,>xTny<9«}: 
«^x*;^Mrt5?te!^ili («t8») fSg*/:£A 

■h 
-n 

[0056] #&3c&f§£tt-r y^-?izx osmuk 

mmsti&imm*-?- 2 6 (c-caats*^? 

*i. «#>£8S$s<07 -f y 1 |Sl(3lflL#<?T;b*i.6 . USSo 
»»lfceaLfcB s F«<0ffl!MP*EI9«rV»tHl 3<0 

<7)m¥#?>&m<Dffi(r)y < vizmizz 0 -y hSriSS 



*SJf*>0t^<. «k 0«x*H<*H»SI<OitiV^&2 
[0057] 018, 019{CTxTayC'?§SSrffa 

tt^asm^oftgiKg^ 2 4 1 mm 2 5 

«W>flW*ilWt*. 2 7<iSrt»xx.yh, 2 8tt£ 
ftGftiiP. 2 9ttXf-f 3 6kttS8Uc*£fc 

fttKl/VM-Cfc*. HI 9O.Ti:<gF*)<025<v£-EB 
*»^>©V^tfl?fe3£^S«7 < > 1 K)S¥«<oegftif 2 * 

St. HH*fcSS«*«V^CfiaR*, 7^y$:^L 
TBI 7«MWE»*fKW-*»jBtrffla»LS«fcH«] 

[OO58]018COJ:^ KI*S»S^H*>felftfrr6| 
tig{t^^iMSt82 5* { EHBLT2^^+dfetCiav^ 
^$^is!^l5 2 4 04'ife^Sl^^i^'f 

K^-y 2 9tcJ: o*mtXi^*iT*fc»»tfe*ifci»: 
mn*»fe«fli8*i*. m-iixmizimmzmitiWity 

frffl* lo«Jtr*<2o£Lh««R*fcff»n<>AV^ 
CkttS«rc*4. StcSaSfctTT-o^^^ry^ 

-•y h<0ii®lf&^t L-CA^=5:jiEffiBii:=5rStt9J>5 

jMWaSeoiWSTflEWt** 6 W-«x^^-ffi«c7) 

f <OToSC^-ri.5Ey|<lSi& i j*il^c7)[a]K-t S 7 r yfc 

h . m¥i8#cofffl&zG-r&8k$.W8iizmmi> 7 r 

>*7u'^y7T>Zffi%-thZtl l zi*)7T><r)l£j) 

[0059] 02o{ix73y^^h^«fc oizmmm 
m&2 2 tmmm 5<omm<r>mm^-rmx', ma 
m2 2ff>{mm 2co^wxi^m^<om7 < > 
1 zittxy < yfflzmm-hQmzmiznimzti 

^Sm$-jMS182 5^7 r ycoiUiEtcJ: oaJMaRmt 
AlJjcT'fcS . *ii*«HO«t*>#B 1 or t < SBrtP 
2«i7 ^ y 1 <O2mSr©v^tfSJA(fflt'0<7)J: 5 (c^Sc 

mzTjkix^z. %&zmxim3&i$stm.imR 
sm&nmK-tttrtX'xTzycowmizmibtix 
^1 imm^mmm&&7F.'mto s *mm 
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M&m&mttmtimxif&jwtizmx 

[00601019 lZ$&m$sT*&{?>£m*W. 
J: ■3fc«HStf*i&»fcB2 1 mmmt^t. 3 71^ 

mcomm8^zm^mmiy < yzitbxs. 

? izSHtXZafa -y 7 *W^t£%Vffi&%rtZ t 

J: S«r!«BMK*R4 1 OAOi 3 1 
*****=flrv^t#7 nv\zn IX t>®m 

[ 0 0 6 1 ] -t&OHifccDJBKi 1 13 i^Sfiw^ 

fcOUTtt, HCFC (R22) -^HFC (Rl 1 6, 
R12 5, R134a. R14. R143a, R152 
a. R227ea, R23> R236ea, R236f 
a, R245ca, R245fa % R32. R4 1. R 

c 3 1 8^t*^, ztit>im<v$mcr)m-&imR4 o 7 

A, R407B, R407C, R407D. R4 0 7 
E, R410A, R410B, R404A, R507 
A. R508A. R508B&fc*) s HC (7'9y. A 
V7fy. x?>\ Tw*y, rrneuy&t:-^ zti 

[ 0 0 6 2 ] -<WMI. .Z»H«<OfHWI«ci: L 

i o o 6 3 1 &mf fc 7 -< yimzitittmm 
^x^&ztm^tf. &&mt7<yizm. m®t 

stfuto-rs V7f>vmitx't. x. ggs&mm 



ix. &*v'7tt\rtTf : >®£. 7<yizm*mm> 
^mmmsm*>m<z t m% h. 

1 0 0 6 5 3 «ffi3fc££*lf<fc 3 if***. l*l 
U:9. e^rt950HM3$rJi^-n^)« 

*. nw. -roosc: ly < y fnmiz 
x*), mm&tG&m<?)rt?yz&imix. zti 
bcom*mmzm£Lx^if*mbcDMB<vmkz+ 

zbttx-zz. 
i o o 6 6 ] iLmnmn^mm 1 fcJ: tfnisw^ 
n 2 x'^tzmm&isxvztizm^t&mftwms. 

fcowcii, m&%. T/^iUKy^ymJk. x*x^ 

m. x-^w**. 7«y«iu^^i:\ j$jit»i*«af»t 

[0067] 

imnmi zmmm&imbi&mm. 

mt-<x^mmn>mTi}^zfr < iz^nxm^m 
Wifo<r>%Z*>bZ<-th<r>X\ w&2mft&m<, a 

[0068] ^(0^(7)11*12 H^S^^i. # 

yt. z?>&m#7 < y\&xzti. nmz-im&z 
mttmzwmtzBfS&tizmmt, fcmmx 

7 < y^<m&&dl+&tmmfrhftK*JQ&:£ 

o izm7 < y^mt^-mmmmm^ti 
tz7 < ymxt , zm. Bm \m.#7 < yfrt>n 
iz®±m#fflmziix\.^<r)x\ eeg* { ^<. m&m 

[0069] z<omx?>mm3 m 
m<7)imimvi7 < ycoM±m<r>mmtx^7 

Lxmmtih<r>x\ f^w&*im\^3mfflmh 

[0070] Z<mWcr>m$&4 IZ&Zf&HW&sii. & 

[0071] z<om<?>mm5iz®i%&&m. & 
mmBmmt. zmmtt&tMz&Tumz 
n< iz-otixmz*z < ^h<r>x\ m&m$m& 



(?1 13)02-139282 (P2 00 2-§8£ 



[0072] zcommm6iz®&%&mii. n 
[0073] zomomw m&%&mii. m 
. 

10 0 74] znmm*miz®hmm\i. m 

mcomWMMida. fiWSr d b b 1 1 b . 

H ( = db/da)#, 8<HX'$>&cr)T, ttflg?)&V% 

[00753 mmommm9 mimm&u. w. 

midbb-t&t. l£L/db£l. 5-CJ>S<0-e. 

[0076]^ WJ3oii*JR l o fc« 

Mm&dab-tlb. 0. 6^ (Dp-da) /D P ^ 
0. 9 5 fife SCOT', 7 r U;*§-S\ 

[00773 iOJWfcfflWflB 1 1 (c«*J»S»Sli. 
[00783 £*>«»0l[|*JI 1 2Cffi£«&lftHML 

[00793 ;w^O»*JS 1 3tC$6i?fc£8l3§li. 
«R7 -f voiil-LfcRftfcfifc* 'J «y bcr>W&b «tt7 

10 0 8 0 3 i AannMM 1 4 gffi &«&st»a. 

* ybmmittmixmth box-h&o 
x\ mmmm\.mmm®t>tih. 

[0081 3 ZnftWnWmm 1 5£$l>Si3aa3§li. 
[0082J ZCD%.ty<Dm$m 1 6tC«S#«£pgB 

m&$m&nm#itiiW4?frb. tuat. m. 

[0083] ;o»BBom«3B 1 7 (c^s^asiSSB 



mm? hi^m^im-timmizru^y 7 r 

[oo84] zmmmsmi sizmmnmswrn 

timvt.7 < yb. z<r)%®$.7 < y*ffl&zti. m 
izz<mmmm^mzm^tihbmz^7 1 y 

m7 < yiz-mm<?)Wxh-}j$\<7>-t&*m&Lim 
mzwmhmmmm-hXT-vrb. wrh> 
cm$Kizm%mft®x'f>&%iz-ii<7)mfre>ft 
Kixm^xhXT^T-b. &#.7<ybB®mm 
*-±xwkX'7 -f ybimtszto&ixmzitzzT 

[0085] zwmmm 1 9 iz®m$m®<m 
mmt. m7<ytfim&imix®%zikt:® 
x\ mk7 < y£mmmm-&<7>x\ mmwx* 

[01] zffmmmmfm 1 <rmmmm$t 
[02] z<om<r>mmm 1 «s*32sisfli«* ^ 
[H3] zmmmmBicommm&z$k 

[04] ^^BBc7)||sg<7)^®l07^y^7-*JJ: 

1/7 ^ y&mmifrtmtmm. 

[05] wWfl<7)iiifi«o»® 1 ?>mm%e>m± 

x-m^-mm. 

[06 ] zostmrim&m 1 o«B»iioa*4 
[07 ] , m%t$£vmm<7>&B 1 ogg^^ 

[08 ] ^HiSc^ffi 1 

onoggix*^$-^-rjt!is0. 

[09 ] CO&SagftOJBS 1 Og»fO«PP*t 

[0io] z vmcommmm 1 oat y^-fcii; 
&^<mtmb$>&m^b<mm^w&m. 

[011] C^BBOHit^JB 1 07 < ymb SKSfiS 
«Hg7)toM^5r*-t^tt0. 
[012] ^O^c7)HSfe^Sl«07^yHuSii:fe 

[013 3 ^cO^coHSSco^® 107^ y-eauf 

mnm&mmibmM&jb ^m^^tmm. 

[0143 c^BJc^SS^^ 1 <r>x 'J v hBttto 
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[015] ««7 -f >t*v -v h±.<ommm<7M 

[017] ^ <r>m\omi&<mm 2 co^«sw^a^ 
[018] z<F>wn<?m&mm<nK%£.mm.<7) 

[019] ^O^coHJ6^©20^<«|gfflSIS<0 

[02 0 ] ^<o^(7)iisfi<o^ffi2o^<«sis^ao 
[021] i nfflpmtonm 2 cDm&m&mn 

[02 2] ^WR^3^<0$j££iWffiBrM 

mtixvmsm®. 

[02 3] ^^iS^Efc^MiO^Sr^-t^a 

[01] 



0. 

[024] mmymm&mbiLxmii* 
■mm. 

[02 5] «f*w«^s0aftS<offl*iTfcte»tS 
[flf^SMB] 

1 2 3 tfrtiaa, 4 

7<Vi)y-, 57 <yWM&. 6 fffflft. 
10 5E*$. 11-15 X'J-yK 16 S. 
21 Em 2 2 «JISM&£iM». 2 3 IS 
»)§»* 2 4 ^sf^mS. 2 5 i*H8L 2 

6 auwMi*-*, 30 aa«ffv. 3i~3 

3 *U»K da <E**g?>««l£. db ^ 
fO^fWl, Dp gt^f, ele5 AV>vh 

m. fi~f5 x'j^hg?, l fcttyjyw? 

I**. Ll 4 >" 1 <0Bmt fi$^2<7>fi&<0 

gg&. wl~w5 xy-ynarai. 



[02] [06] 




1 :fift7Y>< 

2 : 



[04] 



(a) 



15] 




si 



,S2 



lfi*M?Ka-ga«| 



I 



r S3 



I 



<S5 



I 



S6 



ft* 



rS7 
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[03] 




(a) 



A-AJW5 
Dp :&XyT 

d a : £$M??*SJ$2 
d b ;€3R^>fe<tt5 



1 

2 :< 

3 A 

4 : 7-<X»9- 
1 - 1 5 : * v h 

36 
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10 

25 :£B* 



[09] 





8 10 H<=db/W 
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[010] 




0.6 0.8 0.95 



CDp-dO/Dp 
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L/9 l/4 L1 cmj 
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mmm urn m 
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